Introduction: Despite high technical success of rescue Percutaneous Coronary Intervention (PCI) and also its significant impact on left ventricular function, the therapeutic outcome of this PCI technique in comparison with primary PCI for coronary reperfusion has remained uncertain. The present study aimed to conduct a comparative analysis of early and long-term results of patients with ST-Elevation Myocardial Infarction (STEMI), who had undergone primary or rescue PCI. Methods: One hundred and twenty-nine consecutive patients with the diagnosis of STEMI, who underwent primary PCI (n = 107) or rescue PCI (n = 22) from April 2012 to September 2013 were retrospectively included. In addition to early assessment of procedural consequences, the patients were followed-up to assess and compare long-term mortality and major adverse cardiovascular events. Results: Comparing in-hospital consequences of the two rescue PCI and primary PCI procedures showed no significant differences in in-hospital mortality (9.5% vs. 3.7%, P = 0.255), total hospital stay (6.32 ± 2.24 days vs. 6.61 ± 3.43 days, P = 0.720) and also in early procedural complications. Long-term death was found only in 1.9% of patients in the primary group and none of the patients in the rescue group (P = 0.999). There was also no difference in the prevalence of late stent thrombosis between the two groups. However, the in-hospital Left Ventricular Ejection Fraction (LVEF) was lower in the rescue PCI group vs. primary PCI group (36.82 ± 11.19 vs. 43.48 ± 9.14, P = 0.014), but after six months, LVEF was similar between the two groups (41.05 ± 9.57 vs. 44.29 ± 10.35, P = 0.082). Conclusions: Our study showed no difference in early and late procedural outcome between the primary and rescue PCI techniques in STEMI patients, but LVEF had better improvement in the rescue PCI group. 
INTRODUCTION
Fibrinolytic therapy is a standard treatment for establishing myocardial reperfusion following acute ST-Elevation Myocardial Infarction (STEMI) [1] . However, the application of this treatment option is limited by some potential contraindications including intracranial bleeding, re-occlusion, and recurrent ischemic events [2, 3] . In this regard, most cardiologists prefer to the use of Primary Percutaneous Coronary Intervention (PCI) as the main therapeutic strategy for STEMI. Applying primary PCI has led to achieve a coronary artery TIMI-3 flow of higher than 90% leading to lower rates of recurrent ischemia and occlusion, higher patency, lower incidence of re-infarction and stroke as well as lower mortality rate in the long-term follow-up assessment in comparison with fibrinolytic therapy [4] [5] [6] . In total, primary PCI is strongly recommended for patients with STEMI that initially refer to emergency wards and need a rapid clinical intervention [7] [8] [9] . According to new recommendations released by the European Society of Cardiology and American College of Cardiology guidelines for the management of acute
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International Journal of Cardiovascular Practice myocardial infarction, in patients presenting STEMI faced with failed fibrinolysis, or with the presence of some evidences on re-infarction or coronary artery re-occlusion, immediate angiography and rescue PCI should be considered [1] . Despite high technical success of rescue PCI and also its significant impact on left ventricular function, recent studies revealed high mortality rate and also high re-occlusion rate related to this procedure if unsuccessful [10] . Also, the appropriate outcome of this treatment option can be achieved in case of prompt recognition of failed fibrinolysis and also rapid transfer of the patient to the catheterization lab [11] . Despite identified clinical benefits of rescue PCI in failed fibrinolytic conditions, the clinical early and long-term consequences of this procedure particularly in comparison with primary PCI is still controversial. In fact, primary PCI has been considered as the gold standard, but the therapeutic state of rescue PCI for coronary reperfusion has remained uncertain [8] [9] [10] 12] . Hence, the present study aimed to conduct a comparative analysis of early and long-term results from patients with STEMI, who had undergone primary or rescue PCI to highlight the therapeutic role of rescue PCI in comparison with primary PCI.
METHODS
In a comparative study, 129 consecutive patients with the diagnosis of STEMI that received fibrinolytic therapy in other centers and referred to our hospital to undergo rescue PCI, or candidate for primary PCI at our center from April 2012 to September 2013, were assessed. The study protocol was approved by the board review of the cardiovascular research center. All the information was collected by reviewing the hospital recorded files including gender, age, cardiovascular risk factors (family history of Coronary Artery Disease (CAD), hypertension, hyperlipidemia, diabetes mellitus, current smoking, recent myocardial infarction, and renal failure), history of revascularization by Coronary Artery Bypass Graft (CABG) or PCI, oral medications, laboratory parameters, level of cardiac enzymes on admission, electrocardiography findings, results of angiography reports including number and types of diseased coronary vessels, and echocardiography parameters such as left ventricular diameters and ejection fraction. In the rescue group, patients were previously treated with fibrinolytic agents and underwent rescue PCI based on the discretion of the clinician, during the first 24 hours of the acute event. The study endpoint was first to compare in-hospital mortality, length of hospital stay, and Major Adverse Cardiovascular Events (MACE) that occurred within hospitalization including minor or major bleeding, need of blood transfusion, hematoma, stent thrombosis, and changes in left ventricular function level based on echocardiography assessment before discharge. Then, to assess the long-term efficacy of the two procedures, the patients were followed-up with a mean follow-up time of six months to assess and compare late Left Ventricular Ejection Fraction (LVEF), long-term mortality and MACE, defined as repeated coronary angiography, CABG, or PCI or occurrence of ischemic cardiovascular or cerebrovascular accidents. For statistical analysis, results were presented as mean ± Standard Deviation (SD) for quantitative variables and were summarized by frequencies (percentages) for categorical variables. Continuous variables were compared using the t test. Non-parametric Mann-Whitney test was used whenever the data did not appear to have normal distribution or when the assumption of equal variances was violated across the study groups. Categorical variables were, on the other hand, compared using chi-square test. Change in study parameters was assessed using paired t test or McNamara test. The multivariate cox proportional hazard modeling was used to assess the differences in study outcomes between primary and rescue PCI groups with the presence of baseline variables as the confounders. For the statistical analysis, the SPSS statistical software version 21.0 for windows (SPSS Inc., Chicago, IL) was used. P values of 0.05 or less were considered statistically significant.
RESULTS
Baseline characteristics: In total, 129 patients were assessed regarding baseline characteristics as well as early and long-term outcome of PCI procedure, where 22 underwent rescue PCI and 107 underwent primary PCI. The average age of the participants was 55.64 ± 11.00 years and 57.04 ± 10.90 years (P = 0.119) in the rescue PCI and primary PCI group, respectively. Also, with regards to gender distribution, 95.5% and 82.2% were male, respectively (P = 0.358). The two groups were similar in terms of the prevalence of cardiovascular risk factors, history of oral medications, and level of baseline laboratory parameters (Table 1) . With regards to baseline ECG pattern, inferior MI was found in 27.3% and 24.8%, anterior MI in 27.3% and 22.9%, and extensive MI in 18.2% and 13.3%, in the rescue PCI and primary PCI group, respectively, with no difference in overall ECG patterns. Also, no difference was revealed in the number of involved coronary vessels, where single, two, and three-coronary involvement was found in 45.5%, 50.0% and 4.5% in the rescue group and 43.9%, 36.4%, and 19.6% in the primary PCI group, respectively. There were also no differences between the two groups in the type and number of used stents, but the mean left ventricular ejection fraction was significantly lower in the rescue PCI group (Table 2) . In-hospital outcome: Comparing in-hospital consequences of the two rescue PCI and primary PCI procedures (Table 3) showed no significant differences in in-hospital mortality (9.5% vs. 3.7%, P = 0.255), total hospital stay (6.32 ± 2.24 days vs. 6.61 ±3.43 days, P = 0.720) and also in early procedural complications including minor local bleeding, hematoma, gastrointestinal bleeding and post-catheterization hemodynamic status. Regarding TIMI flow grading before discharge, TIMI flow grade 3 was found in 87.5% in the rescue PCI group and 98.5% in the primary PCI group with no difference (P = 0.869). Late outcome: Long-term death was found only in 1.9% of patients in the primary group and none of the patients in the rescue group (P = 0.999). Also, none of the cases underwent late CABG after the initial rescue group and only one patient in the primary PCI group underwent CABG. There was also no difference in the prevalence of late stent thrombosis between the two groups. However, the greater need for repeat angiography and PCI was found in patients of the primary PCI group, after initial treatment with PCI (Table 4) . Using cox proportional hazard analysis and with the presence of baseline variables (Table 5), although the need for coronary angiography and repeat PCI was univariately more frequent in primary PCI group than in rescue PCI group, but need for late PCI was independent to the type of PCI procedure in multivariable analysis. In this regard, the number of involved coronary vessels was the only main predictor of the requirement for repeat PCI in the study population. Late LVEF was similar between rescue and primary PCI group after six months (41.05 ± 9.57 vs. 44.29 ± 10.35, respectively; P = 0.082). 
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DISCUSSION
Rescue PCI remains an infrequent procedure in various data registry analysis because many clinicians do not assess the success of reperfusion in patients with STEMI, who receive thrombolytic analysis, and only a minority are candidates for rescue PCI due to failed fibrinolysis [13] . As shown in our survey, most CAD patients requiring percutaneous interventions underwent primary PCI; only 17% of the study patients had rescue PCI because of thrombolysis failure. However, some researches have emphasized on the greater effectiveness of rescue PCI compared to primary PCI, while some others discuss the early and long-term consequences following primary PCI when compared to rescue PCI [14] [15] [16] . In our observation, both early and late outcome of the two procedures were assessed and compared. We first achieved a baseline balance between the baseline variables including demographics, cardiovascular risk factors, medications, and even cardiovascular functional state between primary PCI and rescue PCI groups. Also, in-hospital mortality, hospital stay and early post-procedural adverse events occurred at similar rates. Moreover, in the long-term follow-up, no differences were found in mortality, late stent thrombosis, and requirement for CABG between the two groups, however the need for repeat PCI was more prevalent in the primary PCI group. Despite this finding, multivariate hazard analysis could not demonstrate a difference in the requirement for repeat PCI in the primary PCI group compared to the rescue PCI group. In fact, the main predictor for greater need for repeat PCI was higher number of diseased coronary vessels, not the type of PCI procedure. Former clinical trials and series reported contradictory results in early and late outcome of rescue PCI and primary PCI. In a study by Gao and colleagues [14] , post-procedural patency rate and TIMI flow grade 3 were lower in the rescue PCI than in the primary PCI group. Also, in thirty-day follow-up, mortality rate and rates of myocardial infarction and bleeding complications was higher in the rescue PCI when compared to primary PCI. Contrary to these findings, Rebuzzi et al. [15] showed lowering rate of heart failure and increasing one-year survival after rescue PCI. Gimelli et al. [16] also showed higher rates of six-month morbidity defined as the occurrence of at least one of the events of death, recurrent MI, repeat PCI, CABG and recurrent angina in the primary group compared to the rescue group, yet this difference was not statistically significant. In our observation, although repeat PCI occurred more in the long-term in the primary PCI group than in the rescue PCI group in univariate analysis, yet this difference was not observed using cox-proportional hazard modeling. On the other hand, there was no difference in long-term mortality and morbidity between the two PCI procedures. In our study, the number of diseased coronary vessels and thus the number of used stents was only a predictor for PCI requirement following initial PCI procedure. In fact, our study identified CAD severity and therefore the need for more stent implantations as a main determinant for stent restenosis leading to a repeat PCI procedure. In a study which compared the outcome of PCI between youth and elderly, predictors for long-term MACE included multi-vessel coronary disease along with advanced age, occurrence of thrombolysis, and cardiogenic shock [17] . Although various studies have emphasized both patient-related factors (especially medications, diabetes and other inflammatory-based disease conditions) and procedural variables (such as size of stents and multiple stents), in our study, none of the baseline characteristics including the type of used drugs, type of applied stent, and also cardiovascular risk factors could predict late stent restenosis requiring repeat PCI. In fact, multiple stenting due to multi-vessel involvement can be a potential predictor for requiring repeat PCI. We concluded from the current comparative analysis between the two rescue and primary PCI procedures in STEMI patients that no difference was observable in both in-hospital and long-term mortality and complications. However, the LVEF was lower in rescue PCI group than the primary PCI group during admission, but in late follow-up, it was similar between these two groups. This means that left ventricular function improved more in patients who underwent rescue PCI not primary PCI.
Limitations of the Study
Limitations of this study were small number of participants, thus the findings should be used with care and, further studies need to be accomplished to confirm the results.
